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SYSTEM FOR HANDLING A PERSON AND METHOD THEREFOR 



Background of the inyenfion 

5 The present invention relates to a meliiod of handling a person, such as lifting or 
moving the person from a first position to another, with a handling system and a 
handling system according to the preamble of claim 16. 

The available systems for lifting disabled persons nsually incorporate the nse of a 
10 sling. The sling is suspended in a lifting arm of fbe system with at least four wires 
positioned in the comers of the sling sheet The sling sheet forms a support, which 
the person is positioned in during the lifting. 

The sling lift systems have the significant disadvantage of supplying poor and 
1 5 incorrect support for the person being lifted. Especially persons needing back or neck 
support will have problems being hfted with a slmg lift system. 

Further, the systems have the disadvantage of supporting the person in a rather baggy 
manner, which requires that the lifted person remains stUl or at least very carefiil 
20 when moving. If the person does not move careftilly there is the risk of the person 
falling out of the sling or the lift tipping over. 



The Kft system with a sling requires that the lift is operated with the person being m a 
horizontal or semi horizontal position. This is seen as an undignified and insecure 
25 position by the lifted person and thus often affects the self-awareness of the person as 
well as the attitude towards being lifted. 

Even fiirther, the sling system often requires an assisting person, such as a nurse or a 
social worker, on each side of a bed hi order to position the sling underneath the 
30 bedridden person. Rolling and moving the person ftom one bedside to another by the 
assistants allows the sling to be moved underneath the bedridden person. 
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Examples of sling lift systems are known from e.g. GB patent application no. GB-A 
2 248 817 and European patent application no. EP-A2 0 931 533. 

Another example of the prior art is known from International Patent Application No. 
5 WO-A 84/02074. The support system includes a frame with a number of frame arms 
being positioned under the person's seat and armpits as well as behind the back. 

By using the system it is possible to move a person from one chair to another in 
which the person is in a sitting position during the movement. 

10 

The system has the significant disadvantage of requiring that the disabled person can 
position himself in the system. Altematively, an assisting person can position the 
frame arms underneath the seat and behind the back of the person when the person is 
in a chair or placed in a sitting position by the assistant 

15 

The well-known systems all require a significant amount of body control from the 
person to be moved. If the person does not have this ability, the assistants have to use 
a significant amount of force in order to prepare the movement. The need for using 
force in often awkward positions means that the assistant has the risk of getting 
20 (industrial) injuries to especially the aims and back. Altematively, the assistant will 
have to call in ftirther help in order to complete the movement of the person. 

An object of the invention is to create a method of lifting a person and a handling 
system that avoids the above-mentioned disadvantages. 

25 

Especially, it is an object to create a method of handling a person and a handling 
system that requires no physical force from an assistant in preparation of the 
handling and during the handling. 

30 Further, it is an object to create a method of handling a person and a handling system 
that is agreeable and dignifying for the person being e.g. lifted or moved. 
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Summary of the mvention 

The invention relates to a method of handling a person, such as lifting or moving the 
person from a first position to another, e.g. from a bed or a chair, with a hanrlh'Tig 
system including support means with at least two support sheets initially positioned 
5 under the person, said method comprising the following steps: 

winding said at least two support sheets on at least four rollers to a position in 
proximity of the person's body, connecting said at least four rollers to handling 
means, and handling the person by performing a lift or movement in said support 
1 0 means by said handling means. 

Hereby, it is possible to perform a lift of a person in a manner that differs from the 
well-known person lift systems and without the disadvantages of these systems. 

15 In an aspect of the invention, said connecting includes a locking or fixing process of 
said at least four rollers to one or more frames and connecting said handling means to 
one or more of said frames. 

In a fiirther aspect, said handling is performed as a vertical up or down movement or 
20 a horizontal movement e.g. of said lift yoke by said handling means; 

In another aspect, said one or more support sheets, in a non-use situation, are 
suspended and stretched out by said at least four rollers connected to holding means 
e.g. connected to the sides of a bed. Hereby, it is possible to use the bed in a normal 
25 way without being disturbed by the sheets when the handling system is not in use, 
especially if the sheets are in a breathable material. 

In another aspect, handling is performed with only said upper support sheet and 
corresponding frame. Hereby, it is possible for the person in the up-right standing 
30 position to wallc and at the same time being supported by the lift. Further, the person 
may push or drag the lift with him without aid from an assistant. 
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Iq an aspect, the mutual distance between said at least two support sheets are 
controlled and/or upheld. Hereby, it is ensured that the person may not slide out of 
the support sheets. 

5 In an even further aspect, said at least two support sheets are moved sideways 

underneath the person by dragging at one edge of each sheet and releasing at the 
other edge of each sheet. Hereby, it is possible to control the person's movement in 
an advantageous way. Especially the pull and hold, respectively, allow very precise 
and small movements of the person. 

10 

The invention also relates to a handling system in which said support means includes 
at least two support sheets in contact with different areas of the person's body during 
handling, said support means further comprises at least four rollers for winding said 
at least two support sheets from opposite sides of the sheet to a position in close 
15 proximity of the person's body, said at least four rollers, and said support means 
being connected to said handling means through said rollers, wherein said support 
means establishes a handling structure around the person allowing the person to be 
lifted or moved by activating said handling means. 

20 Hereby, it is possible to perform a lift of a person in a manner that differs from the 
well-known person lift systems and without the disadvantages of these systems. 
Especially it is possible to handle the person with little use of physical force from an- 
assistant, as the assistant does not need to move the person in the preparing of lifting 
and duriag the lifting. 

25 

When the assistant does not need to use physical force in preparing and performing 
the lifting it is possible, in a higher degree, to focus on the well being of the person 
being lifted instead of the lift and the lift process. Further, the lift process will be 
more acceptable to the person being lifted on a mental level. 

30 

Even further, it is possible to perform the lifting of person in a manner, which 
advantageously supports different parts of the person's body e.g. the neck and head. 
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Also the holding of the person from the front by frames and support from the back 
with sheets are advantageous as the person may feel a higher degree of safety not 
being able to fall or slide out of the holding device - -in a forward or backward 
5 direction. 

Further, the rollers malce the handling system more rigid and thus allow a support of 
the person that is more stable and reliable. This also makes it more comfortable and 
tmstworihy for the person in the device. 

10 

As the rollers are covered by the sheet material they will not make the device less 
comfortable compared with the prior art. At the same time the rollers are positioned 
along parts of the person's body that usually are well-padded, such as the thighs and 
the sides of the back, and thus less sensitive to any load from the rollers. 

15 

With the present method and handling system it is also possible to handle persons 
with fewer assistants due to the fact that the handling does not require physical 
strenglb of the assistants. This is especially advantageous as jobs within the 
healthcare sector involving handling of persons, such as nurse or social worker, are 
20 seen as jobs with a lower status and thus harder to fill with qualified people. 

It should be emphasised tihiat with the phrase "from a first position to anothef may 
be understood as moving the person a distance or rotating the person in the same 
position allowing a different part of the person to face the position. 

25 

It should be emphasised that with the term "sheet" is meant a broad, relatively thin, 
layer, sail or covering of material such as material of linen, cotton, nylon, leather, 
plastic, rubber or combinations hereof Usually, the sheet is in a material used as an 
article of bedding. It is preferred that the sheet is in a breathable or semi-breathable 
30 material in order to enhance the person's comfort when being in contact with the 
material over a longer time period. 
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It should be emphasised that with the teim "support" is meant an arrangement that 
supports, carries and/or upholds a person. 

It should be emphasised that with the term "roller" is meant a hollow or solid 
5 elongated means to wind a sheet on. 



In an aspect of the invention, said at least two support sheets include an upper 
support sheet and a lower support sheet, positioned imder the upper and/or lower part 
of the person's body, respectively, e.g. under Ihe back and head and under the seat or 
10 thighs of the person. Hereby, it is possible to create an advantageous handling system 
with a number of preferred functionalities. 

In an aspect of the invention, said system further comprises one or more frames 
sections such as a lifting frame or a first frame section connected to said upper 
' 15 support sheet through said at least two rollers and/or a support frame or a second 
frame section comaected to the lower siq)port sheet through at least two rollers. 
Hereby, it is possible to create a handling system that handles a person in a gentle 
and dignifying manner e.g. by lifting the person in a system with a shape similar to 
an instructor chair. 

20 

In a ftirfher aspect, said lifting and support frames are coimected by one or more 
straps e.g. straps from said Ufting frame to each of said first and second frame part. 
Hereby, it is the relation between the frames maintained during Hfting or moving of 
the person. 

25 

In an aspect of the invention, said first position is a bed including said at least one 
support sheet and at least two holding devices for said at least four rollers and said 
another position is a chair or similar means used in a sitting position, or vice versa. 
Hereby, it is possible to establish a system that is advantageous in daily use when 
30 lifting or moving a person. Further, the system may be a part of a standard bed such 
as a hospital bed without reducing the functionality of the bed. 
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la an aspect of the invention, said at least two holding devices is positioned on one or 
more movable guide rails e.g. on the sides of a bed. Hereby, it is possible to adapt the 
bed to a given situation such as a high position when rotating or moving the person 
sideways and a low position under normal or lifting situations. 

5 

hi an aspect of the invention, said guide rails comprises drive means, such as electric 
motors, connected to said at least four rollers allowing the rollers to rotate clockwise 
V or anticlockwise. Hereby, it is possible to control the person's movement m an 
advantageous way. Especially if the motors pull and hold, respectively, in the rollers 
1 0 allowiag very precise and small movements of the person. 



In an aspect of the invention, said at least four rollers are connected to handles 
througb gear means e.g. with teethed wheels allowing a transmission. The handles 
may hereby be operated with less use of force. 

15 

In an aspect of the invention, said gear means include at least one spring operated 
locking pin and at least one ratchet wheel allowing pivotal movement in only one 
direction during the winding of said at least two sitpport sheets on said at least fom: 
rollers. Hereby, advantageous features have been achieved in relation to the 
20 invention, as the sheets cannot unwind the rollers unintentionally. 

In an aspect of the invention, said lifting frame or said first frame section comprise 

triangular or similarly shaped frame parts with ends connected to two of said at least 
four rollers. Further, two of said at least four rollers are connected between ends at 
25 said pivot hinge and at a boom as a frame part. Hereby, is a rigid handling frame 
advantageously estabUshed. 

In an aspect of the invention, said rollers are connected through poles fixed to said 
frame parts, said rollers rotating on said poles with bearing means. Hereby, it is 
30 possible to transfer tiie weigjit of the person being lifted from the rollers to the rest of 
the firames in an advantageously manner with no risk of collapse in the frame 
connections. 
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111 an aspect of the inventioB, the system comprises rear and front lifting lines 
connected to the yoke and extremity points of said one or more frame sections. 
Hereby, it is possible to create a stabile handling system that the person being 
5 handled will feel safe ia. 

In an aspect of the invention, said support means comprises adjustment means to 
adapt tbe size of the means to the body of the person in the area of the support sheets 
e.g. by changmg the width of the frames. Hereby, it is possible to establish a 
10 controllable connection between the frame parts allowing the frames to be adapted to 
persons of different shapes. 

The figures 

The iavention will be described in the following with reference to the figures, in 
15 which 

fig. 1 illustrates an initial position in the process of lifting a person 



from a bed with a lift system according to the iavention, 



20 fig. 2 



illustrates the first step in the lifting process in which an upper 
support sheet is positioned next to the person. 



fig. 3 



illustrates a fiirther step in which a liftiug frame is positioned 
above the torso of the person, 



25 



fig. 4 



illustrates the step of Uftmg the person to an up-right sitting 
position, 



30 



fig. 5 



illustrates the step of arranging a support frame and a lower 
support sheet under the seat of the person, 



fig. 6 



illustrates the step of lifting the person in the lift system. 
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fig. 7 illustrates a prefetred embodiment of the lifting frame used in 

connection with the handling system, 

5 fig. 8 illustrates a fiarther preferred embodiment of the lifting fi:ame 

used in connection with the handling sj^tem, 

fig. 9 illustrates aa embodiment of a flexible intersection in a lifting or 

support firamej 

10 

fig. 10a and 10b illustrate different embodinaents of frame locking systems, 

fig. 1 la and 1 lb illustrate the method of locking a roller to a frame with the use 
of a locking system, 

15 

fig. 12a and 12b illustrate preferred embodiments of the roUer and frame endings, 

fig. 13 illustrates an embodiment of the support sheets, 

20 fig. 14 illustrates an initial position in the process of lifting a person 

from a bed with a lift system according to the invention, 

figs. 15 to 19 illustrate the steps in the process of lifting the person from the 
bed, and 

25 

fig. 20 illustrates a ftirfher embodiment of the invention. 



30 



Detailed description 

Fig. 1 illustrates an initial position in the process of lifting a person 2 from a bed 1 
with a handhng system according to the invention. 
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The handling system includes an upper support sheet 3, which is positioned on the 
bed mattress under the upper part of the pei^on's body 8. Preferably, the sheet is 
positioned above the person's waistHne such as under the back and head. 

5 The upper support sheet 3 is winded up and stretched out by two rollers at each side 
of the bed. Each of the rollers is secured to the side of the bed by an upper and 
central holding device 4, 5 holding the ends of the roller. 

In a similar manner, a lower support sheet 6 is winded up and stretched out by two 
10 rollers at each side of the bed. The central holding device 5 and a lower holding 
device 7 holding the ends of the roller secure each of the rollers to the side of the 
bed. 

The lower support sheet 6 is also positioned on the bed mattress but under the lower 
15 part of the person's body 9. Preferably, the sheet is positioned below the person's 
waistline such as under the person's seat or thighs. 

In the figure, the sheets are illustrated as standard bed sheets which do not affect the 
person during normal use of the bed. 

20 

Fig. 2 illustrates the first step in the lifting process in which an upper support sheet 3 
is positioned next to titie person. The support sheet is winded up on the roller 10 until 
it reaches the first side of the person 2's torso. Subsequently, the support sheet on the 
other side of the person 2's torso is winded up on the roller belonging to the support 
25 sheet of this side (as illustrated in figure 3). 

Fig. 3 illustrates a further step in which a lifting frame 11 is positioned above the 
torso of the person. The figure illustrates the lifting frame as two frame parts each 
comprising a substantially horizontal bar. The two parts are connected through two 
30 side sections each extending from the frame parts and meeting in a flexible 
intersection 28. The flexible intersection allows the frame parts to be moved fijrfher 
apart or together. The bar endings are coimected to vertical rods with connection 
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means. The cormection means allow each roller to be suspended between two 
corresponding vertical rods after the flexible intersection has been adjusted - if 
necessary - in order to position the rods in proximity of the roller ends. 

5 At the suspension in between the rods the roUers are locked by the connection means 
ensuring that the support sheet cannot unwind the rollers unintentionally. 

The frame also comprises a left and right supporting element engaging with the 
armpits of the person being lifted. 

10 

The frame construction will be fiirther explained in connection with figure 7 and the 
functionality of the liftmg frame will be apparent with the description of figure 4 to 
6. 

15 Fig. 4 illustrates the step of liftmg the person to an up-right sitting position in the 
bed. 

The liftmg frame 1 1 is connected to the roUers holding the upper support sheet 3 e.g. 
a roller to the frame 1 1 in a connection point 15 between the roller 10 and the lower 
20 rod of the frame. Further, the support elements are positioned under the person's 
armpits. The person is hereby supported at the back and head by the upper support 
sheet 3 and at the torso by the finame 1 1 and the support elements. 

The frame is further connected to a lifting yoke 12 through rear and front lifting lines 
25 13, 14 in each side of the frame. The rear lifting lines 13 are connected to the top of 
the liftmg frame 1 1 and the front liftmg lines 14 are connected to a lower point on the 
lifting frame 1 L At the middle of the yoke, the Ufting yoke 12 is also connected to a 
yoke liftiag line 16. 

30 The yoke liftiag line 16 is illustrated as being pulled by an external power in an 
upward angle forcing the yoke and the lifting frame with the upper support sheet up 
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and forward. The person will also be raised towards a sitting position in the bed by 
thepuU- 

The sitting position will preferably be a position in which the person's body forms an 
5 angle of more than 90 degrees e.g. more than 90 degrees and less than 120 degrees. 
" The angle can be obtained by the person's back being slightly leaned backward from 
an upright position or the legs slightly downward from a horizontal position (most 
hospital beds allow sections of the bed to be lowered). By placing the person in a 
slightly more than 90 degree position a more optimal lifting position for the person is 
10 obtained. 

Fig. 5 illustrates the step of arranging a support firame 17 and a lower support sheet 6 
under the seat or thighs of the person in a sitting position. 

15 The lower support sheet 6 is winded up on tihe rollers until they reach the sides of the 
person 2's seat or thighs. After the seat or thighs are reached the flexible intersection 
21 of the support frame is adjusted in order to extend over the thighs of the person 
and in such a way that two frame parts 19, 20 in the support frame meet the ends of 
the rollers. The rpUers are hereafter connected to the two frame parts 19, 20 in the 

20 support frame. The connections between the rollers and the frame parts 19, 20 are 
established in the same manner as described above in relation with figure 3. 

After the connection of the rollers and the frame parts each of the frame parts 19, 20 
are attached to the frame parts of the lifting frame 1 1 by straps 18. 

25 

With the support frame 17 and the lower support sheet 6 connected to the. lifting 
frame 11 the person is supported at the upper part of the body as well as the lower 
part. 

30 Fig. 6 illustrates the step of lifting the pei^on in the handling system. 
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As tiie person is fully positioned in and supported by the handling system the person 
may be lifted up and away from the bed. The person is in the sitting position of the 
handling system under the full lifting process in which the fianctionality of the system 
is similar to that of an instructor's chair. 

5 

Preferably^ the support sheet is positioned xmder the person's thighs - in an anterior 
part of the thighs - in such a way that is possible for the person to use the facilities of 
a bathroom without leaving the handling system. 

10 The yoke lifting line 16 is connected to the lift arm 23 of a lift 22 such as standard 
lift. The lift comprises a remote control 24 positioned at the lift 22 in a remote 
control holder 25. 

The remote control 24 may control the motors of the hft e.g. with the use of a 
15 wireless connection from the remote control to the lift control system. Further, the 
remote control may control the electric means in connection with the bed such as 
electric motors winding up or unwinding the support sheets on the rollers as 
explained in connection with figure 13. 

20 It should be understood that the lift process of fig. 1 to 6 may be reversed e.g. in 
order to lift a person from a chair to a bed with a handling system according to the 
invention. 

Fig. 7 illustrates a preferred embodiment of the lifting frame 11. 

25 

The lifting frame 11 comprises a left and right frame part 26, 27 in which each part 
includes a bar comprising an upper and lower connection rod 29 to 32. The bar is 
slightly angled down in the direction of the upper part e.g. with an angle between 5 
and 25 degrees. 

30 

The lower rods are perpendicular or substantially perpendicular connected to the end 
of the relevant bar. The upper rods are coimected to the end of the relevant bar in a 
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manner that makes fhem parallel with the lower rods. The rods all extoad to positions 
being in the same physical plane. 

The rods incltide locking means allowing a pair of matching npper and lower rods to 
5 engage and retain a roller carrying a support sheet. 

Each of the frame parts also comprises a rod with a supporting element 33, 34 
engaging with the person being Hfted. The rod extends from the middle part of the 
bar e.g. substantially at the bend of the bar. The supporting element is illustrated as a 
10 curved cushion-coated fiarnishing tiiat is attached to the frame part through the rod. 
Each of the supportiag elements supports the person being lifted under and around 
the armpit 

Each of the frame parts also comprises a side section extending from tbe sides of the 
15 frame parts and toward each other. The side sections, and thus the frame parts, are 
joined by a flexible intersection 28, e.g. a telescopic intersection, allowing the frame 
parts to move ftirther apart or together. 

Fig. 8 illustrates a ftirther preferred embodiment of the lifting frame used in 
20 connection with the handling system. 

The embodiment involves no use of the above-mentioned supporting elements in the 
lifting frame 11 and thus no supporting of the person being lifted under and around 
the armpit. 

25 

The use of this lifting frame will be ftirther described in connection with the 
embodiment of tbe support sheets illustrated in fig. 13. 

It shall be emphasised that the frames - lifting and/or support frames - may come in 
30 different sizes and forms. The key element of a frame is the possibility of connecting 
to a roUer in both ends of the fi:ame. 
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The form of a lifting frame is preferably sfuch that it may be used in connection with 
most shapes of torsos e.g. the frame and especially the frame intersection being 
elevated at the region of the stomach and/or the breast. In a sroiilar manner, the form 
of the support frame is adapted to the person beiag lifted e.g. by rasuring that the 
5 intersection is well above the thighs of the person during the lifting process 
regardless of the size of the thighs. 

Further, the frames may have different sizes aUowing the system to be used io 
connection with small as well as tall people e.g. children and adults. 

10 

la a preferred embodiment of the lifting frame - with or without supporting elements 
- the left and right frame part 26, 27 comprises a handgrip area e.g. a foam rubber 
covered area. Hereby, the person being lifted is encouraged to hold on to the frame 
and thus enhance the firm linlc between the handliug system and the person. The 
15 person will feel more in control of the situation and at the same time injuries to the 
person's arms are less likely to take place as the anhs are held close to the frame. 

The lifting and support frames may be made in metal preferably aluminium but also 
steel, iron or other metals may be used. In some embodiments the frames may also be 
20 constmcted - partly or totally - in plastic materials or similar lightweigjit materials. If 
a higher degree of strength than possible with plastic materials is required gjass fibre 
materials or other fibrous enforced material such as coal fibre materials may be used. 

Fig. 9 illustrates an embodiment of a flexible intersection ia the lifting and/or support 
25 frame. 

The two frame parts 12, 13 comprise a female 37 and male intersection part 39. 
When the male part is positioned in the female part in a preferred position a pin may 
be positioned in the holes 38, 40 of the parts and thus locldng the parts together, hi 
30 order to estabhsh a niunber of different positions the female part comprises a number 
ofholes. 



wo 2004/062546 



PCT/DK2004/000015 



16 

la a fiirfher embodiment the female part may include a snap lock that scrolls over I3ie 
hole of the male part during positioning but retains the male part if the parts are tried 
to be separated. 

5 Figs. 10a to 10c illustrate different embodiments of frame locking systems. 

Fig. 10a illustrates a &ame part 12 - of a lifting or support frame - comprising a fixed 
extension 41 to the first frame rod. The fixed extension 41 expands substantially 
perpendicular to the rod. 

10 

Opposite the fixed extension 41 at the second rod a movable extension 42 is 
positioned. The movable extension 42 is illustrated as a piston that may be pushed in 
a direction toward the fixed extension through a hole in the rod and subsequentiy 
retracted again to the illustrated position. 

15 

By the combination of a fixed and movable extension 41, 42 it is possible to position 
a roller in between the extensions and with the movable extension lock the roller to 
the frame part 12. 

20 Fig. 10b illustrates an embodiment in which both extensions are movable extensions. 
The flexibility of the roller locking is hereby enhanced. 

Fig. 10c illustrates an embodiment in which both extensions are fixed extensions. 
This embodiment requires a flexibility of the frame part in a longitudinal direction in 
25 order to position the roller in between the rods. 

It is important to emphasise that the fixed extension in its basic form only is fixed in 
the longitadinal direction. Both the extensions may be pivotally connected to the 
frame rods e.g. in such a way that a ratchet is created allowing the extensions to be 
30 turned in one direction but not the opposite. This creates the ftmctionality that a 
support sheet can be winded onto the roller but cannot imwind the roller 
unintentionally. This ftmctionality is especially advantageous in the eventualify that 
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the roller needs to be closer to the person's body after the frame has been locked to 
the roller. 

Fig. 1 la and 1 lb illustrate the method of locking a roller to a frame with the use of a 
5 lockmg system. 

Fig. 11a illustrates the iHrst method step; positioning of a fixed extension of the frame 
part in one roller end. The positioning is performed with the frame beiag slightly 
angled in relation to the roller in which the roller may e.g. be laying on a bed 
1 0 mattress in proximity of the person to be lifted. 

Fig. 1 lb illustrates the fibaal method step; after having moved the frame part down to 
the same level as the roller the movable extension is in the process of being forced 
into the other end of the roller and thus locking the frame part to the roller. 

15 

Fig. 12a and 12b illustrate preferred embodiments of the roller and frame endings. 

Fig. 12a illustrates the hollow end 10 of a roUer together with a section of the sheet 
material 3. The internal surface of the roller comprises a number of longitudinal 
20 strengthening ribs 43 which extend in the ftiU length of the roller. 

Fig. 12b illustrates a fixed extension 41 extending from a frame rod 12. The fixed 
extension may comprise a number of notches 44, which correspond in number and 
shape to the longitudinal strengthening ribs 43 of the roller. 

25 

The internal surface of the roller may comprise any number of ribs e.g. more than ten 
ribs. The fixed and the movable extensions may comprise a triangular, square or a 
similar cross section that may engage a number of the notches created in between the 
ribs e.g. four notches engaged by a square cross section extension. Hereby it is 
30 possible to create numerous different positions which the extensions may engage a 
roller. 
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The rollers may in a preferred embodiment be made in dximiniim with ,a diameter 
between 15 and 50 millimetres such as 25 millimetres. 



Fig. 13 illustrates an embodiment of the support sheets in which the upper 3 and 
5 lower support sheet 6 are connected by a first and second band 47, 48. One end of 
both bands is connected to the higher edge of the lower support sheet 6 preferably in 
a fixed manner. Further the connection is established close to the center of the of the 
support sheet in such a way that the bands are either underneath the person during 
use or in close proximity of the person. 

10 

The other end of the bands is connected to the upper support sheet in close proximity 
of the lower sheet edge e.g. with the use of a releasable connection 53 e.g. a Velcro 
connection or lock. 

15 Further, the figure illustrates that the left: and right roller 49, 50 for the lower support 
sheet are used in order to wind up the lower sheet support from opposite sides until 
tiie sides of the person (not illustrated) is reached. 

The figure also illustrates that the Ipft and right roller 51, 52 for the upper support 
20 sheet are used in order to wind up the upper sheet support from opposite sides untD 
the sides of the person (not illustrated) is reached. 

Even ftirther, it is illustrates that the rollers 49-52 are moved or winded from the 
holding devices (illustrated in the figure only with the central holding device 5). 

25 

The support sheets may preferably be used in connection with the lifting frame of fig. 
8 with no armpit support. The person to be lifted is positioned with the upper part of 
the body on the upper support sheet and the lower part on the lower support sheet. 
The rollers 51, 52 are positioned in close proximity of the person's upper body and 
30 the lower rollers 49, 50 are positioned in close proximity of the person's lower body. 
The lifting frame is connected to the rollers 51, 52 and the lifting process is initiated 
by connecting a lifting yoke 12 and a lift to the lifting frame. 
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During the lifting of the person to a sitting position the weight of the person ensures 
that the lower support sheet stays iu place. The bauds 47, 48 connecting the sheets 
further ensure that the upper sheet and the lifting jframe are kept from moving 
5 upwards until the sitting position is reached. After the sitting position is reached or 
after the lifting and support frames are connected the sheets maybe disconaected by 
releasiQg the band ends at the upper support sheet, e.g. releasing the Velcro locks. 

Another embodiment in connection with the use of Kfting frame of fig. 8 may 
10 iQVolve straps between the two frames before lifting. After the sheets and rollers are 
positioned at the side of the person the frames are connected to the rollers. Hereafter 
straps are connected between the frames e.g. one strap connecting a lifting and 
supporting frame part. 

15 During the lifting of the person to a sitting position the liflfcing frame is controlled by 
the straps but may move insignificantly upwards if they are not tighten throughout 
the process. After having reached the sitting position the straps are tighten to such an 
extent that the person may be lifted up and away from the bed (as illustrated in 
connection with fig. 6). 

20 

Figs. 14 to 19 illustrate the functionality of a ftulher embodiment of the handliag 
system for hffcing or moving a person from a first position to another. 

The lifting 11 and support frames 17 of the previous embodiment correspond in 
25 functionality to the first 54 and second frame section 56, respectively. 

Fig. 14 illustrates the person 2 positioned in a bed with the upper 3 and lower support 
sheet 6 stretched out on the bed mattress and underneath the person. The sheets 
stretch from one side of the bed to the other side ia such a way that they pass under 
30 the back and head and xmder the seat or thighs of the person in the bed. 
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The sheets preferably stretch dowQ the vertical sides of the mattress or the bed aad 
are held in place by straps 64 connecting the sheets and the bed at the side of the bed. 

The figure illustrates how two straps are attached at different positions on the bottom 
5 or the sides of the bed. The straps include Velcro means which allow the straps to 
connect to the sheets along the edges of the sheets e.g. at the coraers of the sheets. 
The strap connection at the sheets may either be a direct connection between the 
Velcro means and the fabric of the sheets or an indirect connection in which the 
Velcro means connect to sections of Velcro receiving means 65 e.g. straps of Velcro 

10 fleece type connectmg to sections of Velcro hook type or vice versa. The sections of 
Velcro receiving means 65 are positioned on the outer surface of the sheets e.g. by 
sewing or gluing the sections 65 at the edges of the sheets. The number of straps at 
the sides of the bed may be freely chosen. With a number of straps positioned close 
together down the sides of the bed, it will always be possible to find a strap to hold at 

15 the outer edge of a given sheet. However, each sheet only needs few, two or three, 
straps attached at the Velcro sections 65 of the longitudinal sheet edges in order to 
stay in place. 

Fig. 15 illustrates the initial step in lifting the person from the bed with a lift 22.. The 
20 person is laying stretched out in the bed with the arms close to the body. The lift 22 
is positioned next to the bed L A lifting arm 23 of the lift 22 positions a handling 
frame 59 above the person and lowers the frame until it surrounds the person at the 

middle of the person 2. The freedom of operation of the arm 23 allows the handling 
frame to be lifted or lowered vertically or moved horizontally. The lift 22 and the 
25 arm 23 may also lift or move the person by being moved horizontally such as from a 
position at the upper part of a bed toward the lower part. The horizontal movement of 
the lift may be combined with a simultaneous lifting of the person by the lift. 

The handling frame 59 comprises a first 54 and second frame section 56 which are 
30 connected with pivot hinges 62 at the sides. 
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The first frame section 54 is divided into a left and right side with intersections 61 
connecting the sides. Each side is shaped substaatially triangular with the rollers 
defining the base side. The triangular frame part 54b is connected to the roller 54a 
through a shaft (not illustrated) inside the roller. The shaft allows the roller 54a to 
5 rotate on the shaft and in relation to the triangular part 54b of the first frame section 
54. 

The triangular frame part 54b of the first frame section 54 may also comprise a shape 
as suggested in connection with figs. 10a to lib or any similar shape that establish a 
10 frame structure at the arms of the person. 

The intersections 61 are illustrated as two parallel bars connecting the sides around 
the vertex of their triangular frame part 54b of the first frame section 54. 

15 The second frame section 56 comprises two rollers 56a which in one end extend 
from the hinges 62 and in the other are connected to a boom 56b interconnecting the 
roUers. The boom has a form allowing it to extend above the persons thighs 
preferably without touching them. 

20 Hie hinge 62 allows the first 54 and second frame section 56 to pivot between 
different positions: 

In a first position, the first and second frame section 54, 56 form a V shape. A 
transport line 57 connected at each end to the two frames holds the sections together 
25 in the V shape. The first position is used during transport and storage as well as 
during the lowering of the handling frame until it surrounds the person to be lifted. 

In a second position, the first and second frame section 54, 56 form a straight line 
witih the mattress after the transport line 57 has been loosened or removed. The 
30 second position is used during the attaching of the sheets to the roUers of the 
handling frame and while the handling frame is resting on the mattress. 
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Ih a third position, the first and second firame section 54, 56 form a right or obtuse 
angle (from circa 90 degrees (handling with the person in an upright position) to 
circa 180 degrees (handling with the person in a stretched out position)) by tighten 
the front and rear lifting lines 13, 14. The third position is used during the lifting or 
5 moviag of the person. 

The sides of the handling frame 59 are connected to a yoke 58 with sets of front and 
rear lifting lines 13, 14.. The yoke is connected to the lifting aon 23 in a pivot 
connection. 



10 



Fig. 16 illustrates the handling frame in the second position as described above. 



The firm connections of the sheets to the rollers are in a preferred embodiment 
achieved by using Velcro sections positioned on the surface of the rollers 54a, 56a. 

15 The Velcro sections 65 at the edges of sheets are connected with the Velcro sections 
of the rollers. The Velcro connections are naturally locked by the support sheets 3, 6 
subsequently rolled up on the rollers (and the Velcro connections). In another 
embodiment are used buttons/clips on the rollers which engage with reinforced non- 
circular openings in the support sheets. The buttons are subsequently turned to a 

20 locked position e.g. a 90 degrees turn. 

The figure fiirther illustrates how the assisting person 60 winds the lower support 
sheet 6 onto one of the rollers in the second frame section 56a (after having released 
the straps holding the sheets and establishing the Velcro connection between the 
25 sheet and the roller). 



The winding is performed by turning the handle 55 which engages with the roller 56a 
through a gear connection. The gear connection establishes a transmission allowing 
the handle to be easily turned. Further, the gear connection mcludes a ratchet wheel 
30 and a spring operated pin that engages the wheel and only allows the roller to be 
rotated in one direction (imtil the pin is released). 
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Generally, the possible rotation direction of the handle will only allow wind np of the 
sheet and thus avoiding that the sheet is winded off the roller e.g. during the handling 
of a person. 

5 The same procedure is subsequently performed at the other side of the lower support 
sheet 6 as well as on both sides of the upper support sheet 3 which are winded onto 

rollers 54a in the fibrst firame section 54. 

Poles (not illustrated) are fixed to the ends of the triangular firame part 54b. The poles 
10 go through the rollers 54a and with corresponding bearing means axe the rollers 
capable of rotating around the poles e.g. by turning the connected handles 63. In 
similar manner are the boom 56b fixed to the pivot hinges 62 with further poles. The 
poles go through the rollers 56a and with corresponding bearing means are the rollers 
capable of rotating around the poles e.g. by turning tihe connected handles 55. 

15 

Fig. 17 also illustrates the second position of the handling firame 59 and especially 
the step in which any slack in the suspensions of the lower support sheet is removed 
by turning the handles 55. The handles 55 are connected to the respective rollers 56a 
and are as explained above used in winding or unwinding the support sheets, 

20 

The figure illustrates how the upper support sheet 3 still is stretched out on the 
mattress and thus awaits the winding process onto the roller 54a. 

Fig. 18 illustrates the lifting and raising of the person to an upright position in the 
25 bed. The lifdng arm 23 is used to lift: the handling frame 59 through the yoke 58, 
which results in a tightening of the front and rear lifidng lines 13, 14 and a pivoting 
movement in the hinge 62. The pivoting movement is continued until the firame 
sections 54, 56 and the rear and firont liaes 13, 14 are in balance e.g. with the person 
being in a sitting position on the bed 1 . 

30 

The rear Ufling lines 13 are connected to the rear of the first firame section 54 in 
proximity of the handles 63 and to the yoke 58. 
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In a first embodiment the first firame section comprises eyelets 66 in proximity of the 
vertex of the triangular shaped firame. Each of the firont lines 14 goes through the 
eyelet firom the yoke 58 to the second firame section 56. The movement of the firont 
5 lines 14 may be restricted by obstacles (not illustrated), which are fixed to the lines 
above or below eyelets 66, and thus defines the maximal or minimal length between 
the first and second firame section. The front lines 14 are connected to the second 
frame section 56 at the boom 56b, in proximity of the handles 55. 

10 In a fiuther embodiment, the front liaes 14 are firmly connected to the first frame 
section e.g. at vertex of the triangular frame part 54b. The front lines continue as 
separate lines from the triangular frame part 54b to the second frame section 56 in 
which they are connected to the frame at the one end of the rollers in proximity of the 
boom 56b and the handles 55. The continued front lines to the second frame section 

15 56 is changeable in length e.g. by tightening the lines as the lifling arm 23 raises the 
handling frame 59. The front lines from the first to the second frame section may e.g. 
be straps and thus one of the sections comprises means for holding and securing the 
straps e.g. as they may be tightened. The angle between the first and second frame 
section 54, 56 may be varied with a pivot movement and thus establish a more or less 

20 stretched out position for the person or alternatively an upright position. 

The lines may be connected to the frame sections 54, 56 in other positions than the 
above-mentioned but it is advantageously that the connection points of the rear and 
the front lines are spaced apart as much as possible e.g. by using the comers of the 
25 frame sections. 

Fig. 19 illustrates the final step iu Ufting and moving the person from the bed. As the 
person is fiilly positioned in and supported by the handling, system of the present 
embodiment the person may be lifted up and away from the bed. The person is in the 
30 sitting position of the handling system under the lifldng process in which the 
fimctionality of the system is similar to that of an instructor's chair. 
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The lift 22 with the lift aim 23, in which the fimctionality of the lift corresponds to 
that of the lift illustrated in fig. 6, performs the liftmg of the person 2 from the hed 1. 
The lift may include electric or pneumatically driven motors e.g. motors in linear 
actuators. 

5 

The figure furtiier illustrates the spring operated locking pins with handles 67 of the 
abovementioned gear connection. The handles may be moved to a locked position in 
which the pins are forced against the ratchet wheel and only allows the rollers 56a to 
be rotated in one direction. When the handles 67 are moved to a free position in 
10 which the pin is released from the wheel and the rollers may rotate freely. 

Fig. 20 illustrates an embodiment of the iavention ia which the handling system is 
used to move the person 2 in the bed 1. 

15 The movement of the person 2 is accomplished by turning the rollers of the sheets in 
their holding devices 3, 5, 7 wherein the rollers of one side unwind while the others 
wind up. Hereby is created a sideway sheet flow that the person will follow either by 
moving with the sheet or by performing a rotating movement at the same position. 

20 The type of movement is resolved by the angle of the roller perforining the sheet 
winding up. The higher the rollers are positiouied above the bed mattress the more 
rotating and less sideways movement will the person perform. 

The figure illustrates the bed with a permanent left and right guide rail 45, 46 
25 wherein the rails are elevated above the mattress. The rails include the necessary 
rollers as well as electric motor and control means in order to drive the rollers when 
they are winding and unwinding the sheets. 

In a preferred embodiment the electric motor means comprise a gear motor in each 
30 side of the bed allowing small and precise movements. The motors have connections 
to the end of the rollers in their side of the bed. In the embodiment a motor drives the 
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roller or rollers perfornaing the wind ttp of the sheet while the other motor either 
unwinds or is turned off (and thereby allowing the unwinding of the sheet). 

The control of the motors may either be performed by an assistant or by the person in 
5 the bed with the use of a remote control such as the remote control also used at the 
lifting of the person. Ftirfherj the control may be automated e.g. using a time 
schedule ensuring that the bedridden person does not get a pressure sore. 

In the embodiment, the guide rails are not permanently jBxed to the bed but may be 
10 placed in different positions elevated above or in level with the mattress. The 
different positions for the rails may e.g. be obtained by a number of furnishings on 
the side of the bed or by bolts through the rails into threaded holes in the bed. 
Hereby, it is possible to adapt the bed to a given situation such as a high position 
when rotating or moving the person sideways and a low position under nonnal or 
15 lifting situations. 

In another embodiment, the upper and lower support sheets of figure 14 may be 
releasable attached to the rollers ag. by using Velcro straps or sections. After the 
attaching of the sheets to the rollers, the rollers are used to winding and unwinding 
20 the sheets as described above e.g. by the aid of one or more electric motors. 

Thus, the rollers are only connected to the sheets during the process of rotating the 
person but may be permanently mounted on the sides of the bed and preferably a 
Uttle above the bed mattress. The rollers and the rotation system as such are thus 
25 always ready for use. 

Further, the rollers may be part of a portable rotation system that is only positioned 
along and a httle above the sides of the bed during use. The sheets used, e.g. in 
connection with persons that require frequent rotation, may be wider than the 
30 illustrated in figure 14 in order to enhance the rotation. 
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Jn a preferred embodiment the length for the support sheets is approx. 130 
centimetres. The length for the rotation sheets is approx. 260 to 325 centimetres, 
equivalent to 2 to 2.5 tim^ the length of the support sheets. The length of the sheets 
will of course depend on the width and thickness of the mattress. 

5 

The width/height of the upper support sheets 3 supporting the back corresponds to 
approx. 70 centimetres. The width/height of the lower support sheets 6 supporting 
the legs corresponds to approx. 30 centimetres. The width/height of the rotation 
sheets preferably corresponds to the support sheets. 

10 

The rotational movement may be performed before the Mfting process is initiated in 
order to position the person favourably in relation to the handling system or in 
general to move the person with the aid of the handling system. 

15 It will also be understood that the invention is not limited to the particular examples 
described above but may be designed in a multitude of varieties within the scope of 
the invention, as specified in the claims. Especially the different jframes may be 
designed in a multitude of varieties such as being more rigid with further side 
sections. Further, the frames may be made in a number of materials such as steel, 

20 plastic or a composite material in order to achieve different functionalities e.g. 
strength, low cost or weight Even further, the different details may be used in 
connection with other embodiments than the ones that they are described and 
illustrated with e.g. the upper and lower flexible intersections 28, 21 together with 
the upper and lower frame sections 54, 56. 

25 

An example may comprise the use of the lifting frame 1 1 and the upper support sheet 
3, positioned around the person to be lifted, and connected with the lifting yoke 12 
(as especially described in connection with fig. 3 and 4 and (partly) with fig, 17 and 
18). Instead of lifting the person to an up-right sitting position from a laying down 
30 position, the lift is continued until the person is at a horizontal level equal to the up- 
right standing position for the person. In the up-right standing position the person 
may walk and at the same time being supported by the lift. Further, the person may 
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push or drag tie lift with him without aid &om an assistant. In the embodiment of 
figs. 14 to 19 the second frame section 56 are used without a lower support sheet 6 
and forced against the first frame section to a V shape as illustrated in fig. 15 by 
using the transport line 57 or the continued front lines 14. Hereby, the walking 
5 person in the handling frame 59 may move the legs freely without hittiag the boom 
59. 

Especially, the weight or strain on the person's body may be reduced e.g. if the 
person has a fractured leg or a similar disability, and at the same time the person is 
10 free to do different activities such as going to the bath room alone. 

Further, the invention may be used in other situations than lifting persons from a bed 
e.g. by integrating the handling system in a chair or sitnilar ftimiture. 

15 Beside the lift 22 of figs. 6 and 19 any type of lifting mechanism may be used with 
the handling system e.g. a rail build into the coQmg above the person and the bed or 
chair. 



wo 2004/062546 



f 



PCT/DK2004/000015 



29 

List 

1. Bed 

2. Person needing handling such as liftmg or turning 

3. Upper support sheet 
5 4. Upper holding device 

5 . Central holding device 

6. Lower support sheet 

7. Lower holdiag device 

8. Upper part of the person's body - above the waistline 
10 9. Lower part of the person' s body - below the waistline 

10. Roller 

11. Lifting frame 

12. Lifting yoke 

13. Rear lifting line 
15 14. Front lifting line 

15. Connection point between tiie roller and the lower connection rod of 
the left frame part 

16. Yoke lifting hne 

17. Support frame 
20 18. Comection straps 

1 9. Left support frame part 

20. Right support frame part 

21 . ' Lower flexible intersection 

22. Lift 

25 23. Lift arm 

24. Remote control to control the lift 

25 . Holder for remote control 

26. Left lifting frame part 

27. Right lifting frame part 
30 28. Upper flexible intersection 

29. Upper connection rod of the left frame part 

30. Lower connection rod of the left frame part 
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31. 


Upper connection rod of flie ri^ fiame part 




32. 


Lower connection rod of liie ri^t fiame part 




33. 


Left supporting element engaging xvith the person being lifted 




34. 


Right supporting elooient engaging with, the person being lifted 


5 


35. 


Left side section of tiie fiame part 




36. 


Right side section of the frame part 




37. 


Female part 




38. 


Holes in the female part 




39. 


Male part 


10 


40. 


Hole in the male part 




41. 


Fixed extension 




42. 


Movable extension 




43. 


Longitudinal strengthening ribs 




44. 


Notch in the fixed extension 


15 


45. 


Left guide rail for liie bed 




46. 


Right guide rail for the bed 




47. 


First band connecting the support sheets 




48. 


Second band connecting tiie support sheets 




49. 


Left roller for the lower siqpport sheet 


20 


50. 


Right roller for the lower support sheet 




51. 


Left roUer for Ihe iipper support sheet 




52. 


Right roller for the upper support sheet 




53. 


Releasable connection such as a Velcro connection 




54. 


First Same section for the upper support sheet 


25 


54a. 


Roller for the upper support sheet 




54b. 


Triangular shaped frame part 




55. 


Handle to wind or unwind the upper support sheet 




56. 


Second frame section for the lower support sheet 




56a. 


Roller for the lower support sheet 


30 


56b. 


Boom of the second frame section 




57. 


Transport line connecting Ihe first and second frame section 




58. 


Yoke for the handling fiame 
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59. 


Handling frame indoding the first and second frana^e section 


60. 


Assisting person 


61. 


Intersections between the right and left side of the first fiame section 


62. 


Pivot hinge between first and second frame section 


63. 


Handle to wind or unwind the lower support sheet 


64. 


Releasable strap connections such as a Velcro connection 


65. 


Velcro strap at the sheet edge 


66. 


Eyelet for the front lifting line 


67. 


Spring operated locking pin with handle 
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